A patient with bronchial carcinoma presented with postural hypotension. Recovery of circulatory reflexes occurred after radiotherapy to the tumour.
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Case History A man of 65 years was first seen with acute retention of urine, and this recurred 12 months later. Prostatectomy was performed under general anaesthesia. During the operation he collapsed with profound hypotension, although there had been no obvious excessive blood loss. Resuscitation and recovery were uneventful. Histological examination showed simple nodular hyperplasia of the prostate gland. The chest x-ray picture was normal. Two months later he complained of loss of weight, intermittent constipation and diarrhoea, and faintness in relation to exertion and on standing. General and neurological examination was negative, except that the supine blood pressure of 120/90 mm Hg fell to 90/70 mm Hg on standing with no change in heart rate. He was admitted to hospital for further investigation. Routine blood picture, biochemistry, blood W.R., a glucose tolerance test, plasma cortisol and a rapid Synacthen test, examination of the sputum, E.C.G., barium-meal examination, and an insulin test of gastric acid secretion showed nothing abnormal. He had been a heavy smoker all his life, and a chest x-ray film showed a mass at the left hilum.
At thoracotomy an inoperable tumour was found, and a biopsy specimen was taken. Histologically this showed an undifferentiated carcinoma of oat-cell type, but with pleomorphism in some areas. given, and one month after its completion he still had severe orthostatic hypotension, the supine systolic blood pressure of 150 mm Hg falling to 70 mm Hg on standing.
Six months later he was well, gaining weight, and had no symptomatic or measurable orthostatic hypotension. A chest x-ray examination at that time showed some scarring in the left hilar region only. There was no evidence of recurrence two years after radiotherapy, and no supine hypertension or orthostatic hypotension was present (Fig. ID) . In addition to the routine sphygmomanometer recording of blood pressure, circulatory reflexes were investigated before thoracotomy, after radiotherapy, and 15 months after thoracotomy by using an intraarterial catheter and a capacitance manometer and recording system (Elema-SchNnander). Heart rate (beats/min) was calculated from a continuous E.C.G. record. Responses to change of posture from supine to upright on a tilting table, to a loud and unexpected noise (firing a starting-pistol), to a rapid sequence of mental arithmetic, to Valsalva's manoeuvre (Sharpey-Schafer, 1955) , and to infusion of noradrenaline (Levophed) were assessed. Thermoregulatory sweating was assessed by using 1, 4-dihydroxyanthraquinone (Quinazarin) powder, and the integrity of postganglionic sudomotor fibres was assessed by iontophoresis of acetylcholine (Macmillan and Spalding, 1969) . When subjected to tilting before thoracotomy the heart rate was 81./min and remained unchanged in spite of a fall of blood pressure from 105/70 to 50/30 mm Hg when the ratient's position was changed from supine to upright (Fig. 1A) . After return to the supine position the blood pressure rose over three to four minutes to a maximum of 150/100 mm Hg, again without change of heart rate. After radiotherapy and a few days after discontinuing fludrocortisone the supine blood pressure was 180/100 mm Hg, and on change of posture the systolic pressure fell to 160 mm Hg, the diastolic pressure remaining unchanged (Fig. 1B) . The minimum heart rate was 76/min and rose to a maximum of 84/min on tilting. Fifteen months after thoracotomy the resting supine blood pressure of 155/95 mm Hg fell to 125/85 mm Hg with a rise of heart rate from 80 to 100/min (Fig. 1C) . The response to Valsalva's manoeuvre was abnormal before thoracotomy, with a failure of the blood pressure to "overshoot" after the release of the raised intrathoracic pressure (Fig. 2) . There was no change in heart rate. Fifteen months after thoracotomy the overshoot developed normally and there was also an initial reflex tachycardia with a 15% increase in heart rate. Earlier, after radiotherapy, there was an intermediate response to Valsalva's manoeuvre, but there was a normal pressor response to noise and to the performance of mental arithmetic, with a maximum systolic rise of 20 mm Hg to sudden noise. Horizontal bars indicate duration of raised intrathoracic pressure. A, Before treatment, failure to develop normal blood pressure "overshoot." B, Three months after radiotherapy. C, Fifteen months after radiotherapy, "overshoot" now present.
The patient appeared unusually sensitive to the pressor effects of infused noradrenaline, particularly on the second occasion, with a maximum blood pressure of 230/130 mm Hg during an infusion of 041 ,ug/kg/min. In spite of this, however, no reflex bradycardia developed, the heart rate paradoxically rising from 80 to 84/nin.
Sweating was not tested before radiotherapy but the patient had suffered from frequent "night sweats" before treatment. After treatment heating the trunk with a radiant heat cradle produced generalized sweating, easily detectable with Quinazarin powder. Sweating was not quite so noticeable on the calves. Sweating in response to iontophoresis of acetylcholine was normal. Comment A few cases in which there was association of autonomic failure with a carcinoma have been reported (Ivy, 1961; Sharpey-Schafer and Barraclough, 1963; Siemsen and Meister, 1963; Thomas and Shields, 1970) . This further case, in which recovery of autonomic function occurred after treatment with radiotherapy of the primary growth, indicates that the association is not fortuitous.
The presence of orthostatic hypotension and the abnormal response to Valsalva's maneouvre, with failure of the normal vasoconstnctor response and of variability of the pulse interval, indicate a failure in the baroreceptor reflex arc. The presence of a pressor response to noise and mental arithmetic implies that preganglionic and postganglionic efferent pathways were intact and that therefore the block in the circulatory reflex arc was on the aflerent side or in its central connexions.
The circulatory reflexes, initially absent, returned after radiotherapy. There is, therefore, reason to suppose that autonomic failure in this patient occurred as a non-metastatic complication of carcinoma.
